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THE LOSSES OF C:\LCIUJ\I FROM THE NEWTON 
EXPERIMENTAL FIELD 
WINFIELD SCOTT 
Many experiment stations and many practical farmers have 
found lime beneficial to crop production. The kind of lime used 
has varied according to its accessibility. Some have used calcium 
oxide, some calcium carbonate, while others have used dolomite. 
Of recent years some of the experiment stations have advocated 
large applications of ground limestone rock, either as a carbonate 
or dolomite. The claim made by these stations is that the loss 
incurred by the larger application is not great enough to be of ma-
terial value. In fact it is claimed that the loss is not great enough 
to pay the extra cost of small but frequent applications. There are 
several limited pieces of work bearing upon the question but the 
data are too circumscribed to permit of definite conclusion. 
Ames and Schellenberger 1 say that "it has been shown that when 
lime materials are supplied to the soil deficient in bases, their 
tendency is not to remain as carbonates. Of that part of the 
basic material applied which leaves, or perhaps in case of caustic 
lime, fails to enter into combination as carbonate, a certain pro-
portion is carried into the subsoil. The relative amount which 
will be retained in the soil and will render soil conditions favor-
able for crop growth will depend on the degree to which the soil's 
affinity for bases has been satisfied and on the amount of lime 
material applied, other factors being constant. 
"A soil limed to alkalinity and its absorptive power for calcium 
satisfied-that is, if there exists a state of equilibrium between the 
soil and the soil water with calcium carbonate - it is evident that 
only one way in which more calcium is likely to be taken into 
solution is by the addition of a volume of water; if there is now 
a corresponding reduction in the drainage water, a portion of the 
calcium in solution is lost. Leaching therefore is the greatest 
single factor in calcium losses in soils." 
Rothamsted Station 2 reports an average of 99 parts per miil-
ion of calcium oxide in drainage water from unmanured plots. 
Eighty per cent of this loss was in the form of the bicarbonates. 
l Ohio Agri. Exp·. Sta. Hui. 306. 
2 Proc. Royal Soc. 77, No. 13, pp. 1-33. 
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Plots which had been treated with manure gave in their drainage 
water 147 parts per million of calcium oxide, approximately sev-
enty-two per cent of which was in the bicarbonate form. Since 
these reports are from actual observation of drainage water they 
are of very great significance. 
At Cornell 3 drainage water from soils with and without vege-
tation showed that large amounts of calcium were removed as 
calcium nitrate. Further work at Cornell 4 also showed as a five 
year average an annual loss of 125 pounds of calcium per acre 
when manure only was applied and 218 pounds per acre when 
manure and lime were applied. 
Collison and ·walker 5 report a loss of 255 pounds of calcium 
carbonate per year from unfertilized soils. 
Kopeloff 6 found that the loss of ammonia nitrogen and nitrate 
nitrogen decreased as the fineness of limestone increased. 
Maclntire 7 found that magnesium carbonate even when applied 
in large amounts remained at longest about six months as a car-
bonate of magnesium. He concluded that the change was one 
of form whereby carbonate became silicate. 
The Newton Experimental Field is under the control of the 
Agricultural College of the University of 1llinois 1and is located in 
the southeastern part of the state. It was laid out to demonstrate 
the value of different amounts of calcium carbonate and dolomite. 
There are ;ix series of nineteen plots each. The series are num-
bered 500, 600, 700, 800, 900, and 1000. The plots in each series 
are numbered from one to nineteen. The first, seventh, thirteenth, 
· and nineteenth are not treated and are used for checks. 
The original object of this experimental field was to show the 
value of various amounts of limestone and the relative merits of 
calcium carbonate and dolomite. The odd numbered series were 
treated with varying amounts of calcium carbonate while the even 
series were freated with differing amounts of dolomite. The small-
est applications were made un the lowest numbers and gradually 
increased until the largest applications were made on the highest 
numbers. 
The possibility of using this field as a means of studying the 
loss of calcium by leaching was an afterthought. \Vhen the 
m_atter was first considered it was thought advisable to study the 
3 Jour. Ind. and Chem. Eng. 3 (1911) p. 742. 
4 Jour. Am. Soc. Agron. 8 (1916) No. 2. 
5 Florida Agri. Exp. Sta. Bui. 132. 
6 Soil Science, July, 1917. 
7 Tennessee Exp. Sta. Bui. 107. 
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magnesium as well as the calcium losses,· but this was abandoned 
because of lack of time. Therefore in the dolomitic series the cal-
cium only was considered, and this explains some of the odd 
amounts seen in the tables of this series. 
The samples were collected in 1917 three and one-half years af-
ter application. Two gram samples were taken from a composite 
of each plot, fused with sodium peroxide, and precipitated as cal-
cium oxalate. The oxalate was dissolved with sulfuric acid and 
the resulting oxalic 1acid titrated with a tenth normal solution of 
potassium permanganate. One-tenth cc. equals 500 pounds of 
calcium carbonate or 200 pounds of calcium. The losses in man) 
instances were small and fell within the limit of error. The small 
applications were so near the limit of error that it has been impossi-
ble to come to a definite conclusion. Certain other plots for some 
reason not known were exceptionally high, higher in fact than the 
original plus the added calcium. These excesses could be due to 
poor sampling, which was done by a field man, or to washing. 
However, this must be left for further consideration :and our at-
tention confined to those plots offering sufficient data for satis-
factory conclusions. 
The figures represent pounds of calcium per acre per 2,000,000 
pounds of soil. 
As an average the 500 series lost 1060 pounds of calcium car-
bonate, the 600 series 585. This comparative loss is about what 
one could expect for these two series. The 700 series lost 1160 
pounds while the 800 series lost 737 as an average. These results 
are comparable with the two preceding series. The 900 series 
lost as an average 1902 pounds of calcium carbonate while the 
1000 series lost 1727 pounds. There has also been a greater loss 
as the amount of application increased. This has not been exces-
sive, however, and from a practical standpoint it would probably 
pay to make applications of at least 4000 pounds of calcium car-
bonate at definite periods rather than small amounts at short in-
tervals. 
The following conclusions seem warranted: 
1. There has been a loss of calcium from these plots. 
2. The form or the cause of the loss has not been determined. 
3. The loss from the dolomite is about proportional to the loss 
where the calcium carbonate was applied. 
4. The loss running through all the series is about proportional 
to the amount applied. 
5. At the average price for limestone it would seem that it 
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would pay to add larger amounts at longer periods rather 
than smaller amounts over shorter periods. 
REFERENCES 
I. Lime and Lime Requirements of Soils: Ames and Shellenberger, 
Ohio Exp. Sta. Dul. 306. 
2. Calcium Losses from the Drainage Water from the Rothamsted 
Station: Proc. Royal Soc. Agron., 77, No. 13, pp. 1-33. 
3. The Effect of Plant Growth and 1Ianure on the Retention of Bases by 
Soils: Hall and Miller, Proc. Royal Soc. Agr, ser. B. 77, p. No. D. 
514; 1905. 
4. Loss of Plant Food Materials from Cropped and Uncropped Soils at 
Cornell: Jour. Am. Soc. Agron. 8, No. 2; 1916. 
S. Loss of Plant Food Materials from Florida Soils: Collison and \Val-
ker, Florida Exp. Sta., Bui. 132. 
6. The Non-existence of Magnesium Carbonate in Humid Soils: Mac-
Intire, Tennessee Agri. Exp. Sta. Bui. 107. 
7. Lectures by Hall, Office of Experiment Sta. Records, Bui. 8. 
8. The Influence of Fineness of Limestone on Crop Yields and Chemical 
and. Bacteriological Factors in Soil Fertility: Kopeloff, Soil Science, 
July, 1917. 
9 Earlier Work at Cornell on Calcium and other Losses of Minerals, 
J our. Ind. and Chem. Eng., 3, p. 742; 1911. 
4
Proceedings of the Iowa Academy of Science, Vol. 30 [1923], No. 1, Art. 44
https://scholarworks.uni.edu/pias/vol30/iss1/44
TABLES SHOWING THE LOSS OF CALCIUM FROM THE NEWTON EXPERIMENT FIELD, COVERING A PERIOD 







OF I AVERAGE. CALCIUM, r CALCIUM 1'rotAL CALCIUM ALL . . ! AvmAGE OF 
cc. N/IO ALL CHECKS AT Tarn. APPUED 1,Bs. TRitA'rf:O PLOTS PER 1.'RESF.liT . P~oTs 
KMnO I oF TREATM.ENT PER I (CARBON- 1 2 000 000 B S CALCIUM I TREATED . ' 2,000,000 LBS. OF SoIL. ATE) ' ' ' L S. OIL ALIKE 
501 2 .137 
1
. 4273 lbs. none I 
502 2 .675 800 5073 5350 
503 2.275 . 800 5073 4550 I 
Loss 
504 2. 5 I 800 5073 5000 
505 2.25 800 5073 4500 
506 3.05 I 11 800 5073 6100* I 4850 I 223 
5o7 2.137 I 4273 
500 I 508 -2~85- l I 1600 5873 5700 I 
509 2.75 I 1600 5873 5500 I 
510 2.80 I 1600 5873 56(X) 
5720 
511 2.95 I 1600 5873 5900 ! 
512 2.95 I 1600 i 5873 5900 I 
513 2.137 4273 I 
--soo--1 514 3.055 I 3200 I 7473 6110 '1----I 
515 3.5 3200 7473 7000 
516 3.1 i 3200 7473 62CXJ i 
517 3 .8 I 3200 7473 7600* I 
518 3. 5 I I 3200 I 7473 7000 
519 2.137 i 4273 I 
601 2 .137 I 4273 I none 
602 2.65 I I 488 4721 
603 3. I' II 488 4721 604 2.5 . 488 4721 
605 2.4 I 488 4721 
606 2. 5 488 4721 
607 2.137 . 4273 
6(X) 
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II 
CONTINUATION OF TABLES SHOWING THE LOSS OF CALCIUM FROM THE NEWTON EXPERIMENTAL FIELD 
NUMBER Of AVERAGE CALCIUM, CALCIUM TOTAL CALCIUM ALL 
AVERAGE OF 
SE:RIES PLOT cc N/lO ALL CHECKS AT TnrE APPLIED LBS. PRESENT PLOTS 
NUMBER Nu~rnER KM 0 OF TREATMENT PER (CARJ:ON- TREATED PLOTS PER CALCIUM TREATED 
Loss 
n ' 2,(XX),000 LBS. OF SOIL ATE) 2,000,000 ws. SOIL ALIKE 
600 608 2.475 976 5249 4950 
I 609 2.35 
976 5249 4700 
610 2.7 976 5249 5400 
611 2.8 976 5249 5600 
612 2.7 976 5249 5400 5210 39 
613 2.137 4273 
600 614 3.3 1952 6225 6600* 
615 3.05 1952 6225 6100 
616 3.05 1952 6225 6100 
617 3.65 1952 6225 7300* 
618 3.7 1952 6225 7400* 6100 125 
619 2.137 4273 ----
700 701 2.137 4273 
702 2.575 1000 5273 5150 
703 3. 1000 5273 6000* 
I 
704 2.8 1000 5273 5600* 
705 2.7 1000 5273 5400* 
706 2.6 1000 5273 5200 5175 98 
707 2.137 4273 
I 
700* 3. 2000 6273 6000 
3.6 2000 6273 72004' 
3.7 2000 6273 7400* 
I 
3.3 2000 6273 6600* 
3.4 2000 6273 6800* 6000 273 
? n7 '1?7~ 713 
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III 
CONTINUATION OF TABLES SHOWING THE LOSS OF CALClU1I FROM THE NEWTON EXPERI!VIENTAL FIELD 
NUMBER OF AVERAGE CALCIUM, CALCIUM !TOTAL CALCIUM ALL 
AVERAGE 
SERIES PLOT cc. N/10 ALL CHECKS AT TIME APPLIED LBS. T l!.ATF:D PLOTS E PRJ<'.SENT OF PLOTS Loss 
NUMBER NUMBER OF TREATMENT PER (CARBON- '?Ooo()()O Sp R CALCIUM TREATED K:\InO, 2,000,000 LBS. OF SOIL ATE) I -. ' LBS. OIL ALIE£ 
700 714 • 3.55 4000 8273 7100 
715 4.15 4000 8273 8300 
716 5 .15 4000 8273 11300* 
717 3.5 4(XX) 8273 7000 
718 3.3 4000 
I 
8273 6600 7250 1023 
719 2.137 4273 
800 801 2.137 4273 
802 2.255 560 4833 4510 
803 2.325 560 4833 4650 
804 2.75 560 4833 5500* 
805 2.4 560 4833 4EOO 
806 2.01 560 4833 4020 4495 338 
807 2.137 4273 
800* 808 2.85 1120 5393 5750 
809 2.95 1120 5393 5900 
810 2.8 1120 5393 56m 
811 2.55 1120 I 5393 SHXJ 812 2.7 1120 5393 5400 55j0 -157 
813 2.137 4273 
--800-- -- -~- 3.2 2240 6513 6400 814 
815 3.2 2240 6513 6400 
I 
816 3.1 2240 6513 6200 
817 2.9 2240 6513 5800 
818 3.3 2240 6513 6600 6280 233 
819 2.137 4273 
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IV 
CO~TINlJATION OF TABLES SHOWING THE LOSS OF CALCIUM FROM THE NEWTON EXPERIMENTAL FIELD 
I IN 'MBER FI AVERAGE C LCIUM, I CALCIUM ITOTAL CALCIUM ALLI AVERAGE 
SERIES j Pun "c~ N /lO ALL CHECKS AT TIME APPLIED LBS. 1 TREATED PLOTS PE PRESENT oF PLOTS 
:NUMBER NuMBER I 1:M 0 I oF TREATMENT PER I (CARRON- 2 000000 LBS Soi, CALCIUM TREATED 
"" n ' 12,000lJQO_ LllS. OF SoIL ATE) , ' ' • I 1 ALIKE 
900 .901 1' 2 .137 4273 ! : 
~m I I 903 2.3 1200 5473 
904 2.25 1200 5473 
905 I 2.975 I 1200 54!3 
906 I 2.8 1200 54;3 
907 I 2.137 4273 , 
900 1--908-1 3.9 2400 1'---68_7_3 __ _ 
909 I 3.3 2400 6873 
910 II 2.9 2400 I 6873 
900 
)11 2.8 2400 6873 
~i2 I 3.1 2400 6873 




































919 2.137 4273 , ___ _ 
100) 1001 2.137 4273 ' ' 
ioo2 2.2 672 4945 I 
lQL}3 2. 3 672 4945 I 
1004 2.4 672 4945 1 
1005 2.425 672 4945 I 
1006 2.9 672 4945 
1007 2 .137 4273 ' 
t Sample lost. 
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v 
CONTI;-..'UATION OF TABLES SHOWING THE LOSS OF CAtCIU1I FROM THE NEWTON EXPERIMENTAL FIELD 
:NuMBER OF I AVERAGE CALCIUM, -cAl~ou:>r IToTAL CA·LCil.i~~~---- AvERAG~:---.. ~--SERIES Pr.OT 
CC 'N/lO ALL CHECKS AT TIME APPLIED LBS. TREAT!iD PLOTS PER PRESE:-11' oF PwTS Loss 
KuMBJ'.R NUMBER ' ( OF TREATMENT PER (CARBON- ?()()()O()(} S CALCJUM TRl<:ATED 
KMn ), ,2,000,000 LTIS, OF SOIL ATE) -, ' LBS. OIL ALIKE 
-· 
1000 1008 2.6 1344 5621 5200 
1009 2.45 1344 5621 4900 
lOHJ 2.2 1344 5621 4400 
1011 2.65 1344 5621 5300 
i ')12 2.5 1344 5621 5000 4960 661 
J Ol.1 2.137 4273 --woo-- --lll-14-- 2.95 2688 6961 5900 
1015 3. 2688 6961 6000 
1016 2.9 2688 6961 .S800 
1017 2.9 2688 6961 5800 
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